"Anticardiolipin" autoantibodies recognize beta 2-glycoprotein I in the absence of phospholipid. Importance of Ag density and bivalent binding.
"Anticardiolipin" autoantibodies (aCL) bind to anionic phospholipids only in the presence of beta 2-glycoprotein I (beta 2GPI), a phospholipid-binding plasma protein. The exact role of beta 2GPI in the antigenic specificity of these autoantibodies is unclear, however. Experiments were performed to determine whether aCL recognize beta 2GPI in the absence of phospholipid or neo-Ags formed as a consequence of the beta 2GPI-phospholipid interaction. Although aCL+ IgG fractions did not bind to beta 2GPI alone in ELISAs that used standard polystyrene immunoassay plates, significant specific binding was detected when beta 2GPI was coated on gamma-irradiated ("high binding") polystyrene plates. This difference was associated with the greater density of beta 2GPI immobilized on the gamma-irradiated plates. Fab' fragments of patient IgG demonstrated little or no binding to immobilized beta 2GPI in ELISA, indicating a critical role for Ab bivalency. Inhibition studies of three aCL+ IgG fractions confirmed their specificity for beta 2GPI and demonstrated low affinity binding to fluid-phase beta 2GPI (Kd values of approximately 10(-5) M). aCL binding to beta 2GPI was not a result of phospholipid contamination of the assays, as determined by microphosphate assay and by lipid extraction of IgG and beta 2GPI preparations. In summary, these experiments indicate that IgG aCL are intrinsically low affinity Abs to beta 2GPI. Ab binding to beta 2GPI on a microtiter plate or anionic phospholipid membrane is dependent upon the marked increase in avidity provided by engagement of both Ag binding sites of a given IgG molecule. The data support the hypothesis that phospholipid-bound beta 2GPI is the physiologic target of aCL.